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(54) NOVEL 1,4- 

(DIPHENYLALKYL)PIPERAZINE 

DERIVATIVE 

(57) Abstract: 

PURPOSE: To obtain the novel 
derivative useful for treating nerve 
dysfunction, diseases caused by 
immunopathy and endocrine 
abnormality, peptic ulcer, etc., 
having affinity for D receptor, 
comprising a 1 ,4-(diphenylalkyl) 
piperazine derive tive. 

CONSTITUTION: A compound of 
formula I (R1 and R2 are lower 
alkoxy; B Is lower alkylene) [e.g. 2- 
(3.4-dimethoxyphenyl)ethylamine] is 
reacted with 2- bromoethanol to 
provide a compound of formula II, 
which is treated with a halogenating 
agent such as thionyl chloride while 
stirring under cooling with ice to 
provide a compound of formula III (X 
is halogen) [e.g.. N,N-bis(2 — 
chloroethyl)-2-3,4- 
dimethoxyphenyDethylamine]. Then 
this compound is reacted with a 
compound of formula IV (A is lower 
alkylene) (e.g. 3-phenylpropylamine) 
to provide the objective novel 1 ,4- 
(diphenylalkyl)piperazine derivative 
of formula V. 
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;U3+>'B^:^-r. AfciO'Btilll— 4>L< ttSifeo-r 

[fi*^2] A*^- (CH, ), -> (CH, ) 3 - 10 
ttclct- (CH. > , --C*-5iS3j?]Bliet8©^t^*J 

[fg3?513] B*i- (CH. ) . -tfcit- (C 

H. ), -v$>i>m^miim<oit^*sj:cf^<ois. 
m. 

[1*^4] A*!- (CH, ) , --r. B*i- (CH 
immmS] A*Jj:0'B*s- (CH, ) , --C4>S« 



[fi*^6] AteJ:J>'B*5- (CH, ), --CftSW 

[iS^7] A*l- (CH, ) , -r. B*J- (CH 

[if*:^9] R^ *i3-{4fc, R' *U-aJC{ig 
^©^. 

Ut2] 



CHgO, 

CH3I 



{CH2)2-N N- (CH2)3 



[H] 



[iS*3®ll] TiB^CIII] -Cftto^nS^b^^feJ: ★[^b3] 
C>**©iBa. ★ 

CHgO^ 



CH3O 



(CHafe-N N- {CH2)3 



[ III ] 



R2 




B-N 



[I] 



^Un+i^a^Sr^-r. A*jJ:0'B«|l|-4iL/< »Sj&:-3-C 
[IS^^l 3] A*5- (CH. ) . (CH, ) , 

-tfcit- (CH.), -■c$>i>nnt9i2§^<osm 
mmmmmmmm. 

[n^mi4] B*S- (CH, ), -*fc«- (CH 

m. 

in^mi 53 Aifi- (CH, ) , -r. Bifi- (C 
6] A*jJ:i:^B*i- (CH, ) , -r*^ 



[ffiR^lT] AteJ:0'Bd5- (CH. ), -"Cife-S 
[ft^l 8] A*i- (CH, ) , --C. BAi- (C 

H. ) , -•c$>i>nnimi2M&^(omimmws»m^m 

40 SlJ, 

ymi 2SEm<D!mmismmmwimL 

[n^m2 0] R' Ai3-(4K:> R' -{4(Cl4g 

Ub5] 
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CH3O 



CHaO-^ ^{CHi)z~N^ N- (CHz)3 




, 




(CHg)3-N N- (CH2)a 



CH3O, 
CH3O 



[000 1] 
[0002] 

( Journal of Neuropsychiatry 1^ 7-15 (1 
989); Eur. J. Biochan. , 200^^ 633-642 (1991); 3- Ph 
armacol. Exp. Ther.,_255, 1354-1359 (1990)) . 
[0 00 3]— 1.4- (i;^7;t::-;Pr;U+;l') b' 
'^i^ >SI^*s a Hz $ - {est l/«filtt *=fifr •£ C 
<»:*i^fe5nrii.S (W0 9 1X09 5 9 4) o 30 
J&AJ 6) . C CD$RS«i i L- -C 7 * ^-lUlg^sgiftS^rW L- 

[0004] SW. f'Pffl • :$:^IS<t»S3&:**i 
rtiSSi*«r#<bb-r«;Jc(D«l&fc<D*i*s. 1.4- 

nriiS ( Chem. Ber.. l00 . 3045 (1967); 3. Pharm. 
Sci. . 72 . 304 (1983)) . l.iPl>Uifi>s. OQiV 3.=. 

JftS^WUftt^l. 4- (i^:7:c::.;bT;l'i^>'U) 

[0 005] t^^tf , — 7^(D7 x-JUiS^sgJfeS^W-a- 



[ IN] 



^$n/c{b-^ ( Pharmazi e 29, 189 (1970) ) ^2. 
-8 3 7 7 1 ) ;^)^#BS$nri^^^C-r ^^j:C^c C 

ceo c >r <3[)$8^5* 3 I i 3^cC I i o 

[0 00 6 ] 

/Co 

[0 00 7 ] $/c, 1,4- {.V-y :^:^)\^T)\^^)\^) 
[000 8] 

[l^ili^^^^-r'E>/c^?)(D^g:] :$^H^^^t3:. -rxoy 

r n + ->S^^A L/ /c{ b-^^J^^ a U-fe s'- ^ - CC*t 
[0 00 9 ] 36^C. Ctih(Oit^mt.o\y^zy*^-ltC 

[0010] 

[0 0 1 1 ] 

[^b7] 
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I 



jla^^iym^^-To A:teJ:C/B«l^— *>U<«S!^j:-oT 
>^^U'>. x^u>. :/nb*u>. :^^lx>. (t> 

[0012] mmt Lr«. fiKffl. s6K*s. V u>f > 
[0 0 14] i&mr)v^u>m "a" :tecf:o' "b" (dh 

"A" ?&5:7-nfu>r "B" ;^>5x^b>, "A" 
"B" f)^^icy'a\iU>. "A" *5cfc?>^ "B" :/)^^^ 
tCx^U>. "A** ;!^^:/^U>r *'B" 'f)^:t^^U><Dm 
^t?ii;^)^^tfe4a-So 1#CC»* Ll^C^i Ur^^. "A'' 
3&5:/Pt*U>t? "B" :f&5x^U>. "A" "B" * 



10 [ 0 0 1 5 ] Li.>M:iimit^^(Omt OX{t. 1 - 
[2 - (3. 4->^y h^^>':7xx;l/) -4- 
(3 -7xx;i/:7*nb';l/) l-[2- 
(3. 4 -S^^ h+t^r^ciLXjlx) -4- (2- 

:7:»:x;l/j:^;l/) l-[2-(3. 4-^^ 

^ h=^^e>>'xx;u) - 4- ( 4 - :7 xx;U:;^^ 

x;i.) :7'nf;l/] - 4- ( 3 - "7 x:^;U:7'nbVl/) b'-^ 

[0016] ^(ic0i bi^Mwmit^^omt urti. 

20 1- [2- (3. 4 -i^y h=^>'>':x:x;l/) x^;l/] - 
4- (3 -:7:tj:.;l/:7*cib*;l/) b--;^v?>. 1- [3- 
(3. 4 -i^^ h=^S^r7^:^;l/) :/cibVI/] -4- (3 
-:7xx;i.:7-pb';l/) b'^'72;?>. ^/c«-€-*i6(DiB5ia 

[0017] *fS?a>ft^cDf^aW«jC^^ffi«TfS 
1) . 2) (D-JoWX^^, 
[0 0 18] 1 ) 
[^b8] 



R2 



BrCHgCHgOH 




I IV] 



R2 




IV] 

^B-N(CH2CH2X)2 I VI 1 



Ri _ I 



A-NHg 
I VIM 



[I] 



S;[iv](D{b^^2-:/n'tx5?y-;l'^S:rE$# 



igj^SCCviiO^b^tczg^, m ^rentes [VII] <DT 
[0019] 2) 

[^b9] 



I VIII] 



(5) 



HN(CH2CH20H)2 /=\ 
Br ^A-N(CH2CH^H)2 

I [ IX 1 
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N(CH2CHaX)8 [X] 



[0020} ±k<d:^sk: j:-:>-c»e.nfc<b^w. n 
[002 1 ] 'cmi:>stii>it^mci,t^^m 

[0022] *^HJ<b^©Wffli4«:IS8-<S-« > ST 

:^^-r*i, [ 'H] ( + ) SKF- 1 0 04 7*/c« [ ' 
H] (+) -PTZ*«>;*'>KibraW'-fer/"3»- 

[0 02 3] i&'i^T-fe^;i'3'j>«^iijjns-e€, 

nrt^'SC idi^ ( The New England Journal of Medi 
cine, 313^ 1241-1245 (1986) ) . Matsuno 
{ Brain Research. 575 . 315-319 (1992)) dcMrSft, 

[ 0 0 2 4 ] IIBlfil*gKl«{c J:*8SSffi<Dg5,S*f' 

t3% PUlsinelli 6©;^ ( Stroke W, 267 (1979)) 
CCS-^#. SUlR^WSL-iattll&'SEJlilttaStCL/c^ f 

90. 321(1987)) CCfUCrWffiL'/ciC^. 2|s:^HJ{b^ 

[0025] t<±©^SKilOJlSII*>6. 3|s:^IB^b^i^ 

ss». ^sffi^©jst*ig«fiii^«« ft,mmn^f^^mm 

l ^ C i *^ 6 > #K:|IBil««««fe|ii#?l&!8iSf'J<!: LT 



20 



30 



40 



RS'"'^-^ (XI] 



[ I 



[0 02 6] iC-S-C, *.5«©f-<-7t^>^^(*/!>i* 
(#^BS6 1-33 8 27). *©«|:te{^li». ElEifa 
t ^^{'pffl^r^-r j!>^ ^ ^ *iic-3l,^-C ©*K^tf 

oA:. *;^h;^mfla*w■rs<b^^*. ^U-fe:?"^- 

7*5f-K:*f-rSiSfatt*iiiWn«. *©^b^!B3©*Jl'fc: 

©M H2 7'5?-(Cj=t-r-5.^?Ptt^ [ 'H] DAMGO?: 
Ft ■^©iKm. ^^mit^<D 

[002 7] 4>.5,^b^^«)^E^at t-Cjt>fl|-rS(C». 
5g!im^SiSiJl'PflB^^©^*^:^#C>C i3!)5»S L 
-Ti^:*?^. *^ISfCtel,i-C{3:aU'-b:/5?-t©|S?a 

S U t, ^ C i i <3 . ^^Ke©*i^*S^»*f6Ba^ b^!^*5E 
[0028 ] ils%l?fb^©ia-^*ft<t l/-C»igP. 

isp©t,»-rti-e*>m<. m^mmtLXimffk 
■^<omi:^mt iyxmmttixi.^^^mim<,^xmiiit 



50 



;UrK+i^^5^;H2;ua-;^:^?;i/5^'i;A^©IBiKffl. t K 

n >«fli^¥©n -f" ^ > 5^ >Slli«©ByiS'J 
%ffli,»T:S?Wb-rsc<!:*^-c^-2>, Jft-^a^JSt^. 
^CCj:Djai[jMJR3n-5)A5. aSlBlmg~1000 

[0029] 



C6) 
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10 



N. N-t';^ (2 - t KCJ+i^i^^Jl/) -2- (3, 



4 

-* 



* 1 ) 

utio] 



CH30. 

CHgO 



(CH2)2-N(CH2CH20H)2 



2- (3. 4->?y h=^^':7x^;l/) x^;l/r^>(2 

0 *ScfcO'2 (7 3. 4g)<Dx 

^y-^Jb (2 5 Om 1 ) ^^MtCj^S^;^ y»:>A (5 0. 2 
s) *»D^. 2 4B#FailSfe-r'2>o ^iK3*6*U. ilSE 
im^i^. ^aa^r^jlA (3 00ml) ^M^^. C(Dm 

«ie{b^l3. 5g (4 6%) ^ff^o 
[0 0 3 0] I R (Film, cm-^ 3383. 294 

1. 1 5 1 6. 1 464. 1 2 6 2. 1 2 3 6. 1 1 4 

2. 10 2 9 

[003 1 1 mmm 1 tmm<oyjm^mi.>rinr(oit^ 

[0 03 2] N. N-e>^ (2-b ¥x2^->x.^)V) - 

3- (3. 4-i^y h+t^:7 a:=.;1/) 7'n f^l/T ^ > 
(##{b^iB51 - 2) 

1 R (Film, cm-") 3386. 2941, 1515. 
1 463. 1 2 6 1. 1 1 56. 1 029. 764 
[0033] ##^2 

N. N-e>^ (2 - ^UtiJL^)\,) -2- (3. Ar-iy 

-1) 

[^hi 1 ] 

CHaQ 



CH3O 



-^^~^<CH2)2^N(CH2CH2CI)2 
•HCI 



N. N-b';^ (2- t HD+t^j:.5';U) - 2 - (3. 4 
h + 5>r7*::.;l/) x^;l/r$> (mmt^^l - 
1. 10. 9 g) c[:)^^^p^h;^A (5 Om 1 ) ^iScc. 
^i^TiSfb^:^::.;!^ (14. 4 g) 4«Tf^. 4 5^P^ 

AreifBfb^lO. 2gr (7 4%) ^t#€>o 
[0 034]mp 147--149-C 
I R ( KBr. cm-") 2326. 1520. 1466. 
1 2 68. 1 2 38. 1 1 59. 1 1 40. 1 0 28 

[0 0 3 5 ] 0mm2 tmm<Dyymmi^^x&rf<oit^ 

[0 036] N. N-e;^ (Z-^UUS-^Ji^) -3- 
(3. 4 h=^S/:7:t::.;b) :/Df;UT5>iftK*& 



10 



20 



30 



40 



1 2 3 'C (it^x -^v rXxi tvi/x 



15 19. 
1138. 



14 7 1. 
10 2 5 



mp 112 

-f-;i/) 

I R (KBr . cm-") 2 3 94. 
1 2 63. 1 2 34. 1 1 57, 
[0 03 7 ] #^WI3 

N. N-e;^ (2- t Kn+^'J.^JU) -2-:7:c^;l' 
x^;l.T 5 > (##{b'&iB53 - 1 ) 
[^bl 2] 



^ ^(CH2)2-N{CH2CH20H)2 

2.-:7x^;i/xg^;v>^n^ F (2 0 g) ©x^?-^-;!/ 
( 1 0 Om 1) ?g^g^cN. N- t':^ (2-fc: Ka^^eyx 
^j|/)T5>(9 0. 8 g) *5J:C>'3'^{b:^ h U-i^A 

(2 1. 6g) ^Jra^. 3^rasssr'So j5jJr«%«jE 

7. 5 g (7 7%) ^f#-E>o 

[0 03 8 ] IR (Film, cm'") 3 38 2. 3 02 
6. 2947. 1 4 9 5. 1 45 5. 1 04 7. 74 
7.70 0 

[0 03 9] mnmz ii^«o:&i**flac^r«T<^ib^ 

[0 04 0] N. N-t*>< (2 - t Kci^l^t^x^;!/) - 
3-:7x^;l/:7*nf;l'r ^> (0^it^^3 -2) 
IR (Film, cm-") 3373. 2943. 1496. 
1454. 1 03 1. 749. 700 

[0041] N. N-t';:^(2-t Kn=^v'X^;U) - 
4 - a: x;U:/^;i.r 5 > (##ib^iB33 - 3 ) 
IR (Film, cm-") 3377. 2936. 1496. 
1454. 1041. 748. 700 

[0 04 2] N. N- b'X (2 Kd + v'X^;!/) - 
5-7xx;l.^>^;l/r 5 > (##{b^3-4) 
IR (Film, cm-") 3378. 2934. 1495. 
1 453. 1 043, 747. 699 

[0 04 3] ##FII4 

N, N-fcfX (2-^7nPx^;l.) -2-:7xxjux5' 
;UT $ >i&Btta (mmit^^4 - 1 ) 
[^bl 3] 



50 



> {CH2)2- N(CH2CH8a)2 

•Ha 



(7) 



11 

x^;br ^> (#^<b'^3- 1. 3 3. 5«r)0^o 

D3f>;i/A (16 0ml) mm^. n^}%mmwri&it^:t 

^mm.b. mmit^^sQ. 2g (S7%) ^m^o 

[0044]mp 116'-117-C {S1fi$i^;U- 

I R ( KBr, cm-') 3008. 2423. 1498. 
147 9, 145 6. 76 0. 746. 704 

[0 045] 0mm4 tmm(Dyjm^mi^>x. iixrcoit 

[0 04 6] N, N-b';:^ (2-^nPX^;l/) -3- 

mp 9 8--1 0 0"C (itKx5=';u--fy:7*nf;i/x- 
r^;b) 

IR (KBr, cm*') 2 96 5. 2 36 0. 1 484. 1 
45 8. 1 32 5, 9 36, 7 5 3. 69 6 ^ 



* [0 04 7 ] N. N 

mp 1 0 0--1 1 

I R (KBr, cm"') 
444. 1 42 0. 

[ 0 0 4 8 ] N. N 

mp 6 9-7 5 'C 
10 ;u) 

I R (KBr, cm ') 
454. 90 1. 7 
[0 04 9] 



CH30, 
CH30 



<CH2)2-N 
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12 

-tr;^ (2 - ^'nax^'jb) -4- 
>iaig^ (##{t^4-3) 
2 "C (itKx^;l/- V f;l/x 

2 945. 2459. 1 48 7. 1 
92 6. 741. 698 

-t';^ (2-t^npx^;V) - 5- 

^ >mmm. (mmit^m4 - a ) 

(i^Mx^ji/ - >r y :7'a f ;i/x-7^ 

293 7. 285 9. 245 9. 1 
42. 69 5 




1 - [2 - (3. A-VM h + S^:7xx;i/) x^;H - 
4- (3 -:7xxji/:/Dt:';l/) t'-^^i^>— ({b 
^1-1) 

[^bl4] 



•2HCI 



N. N-ex (2 -:^nux^;l/) -2- (3. 4-t^ 
y h:^^t^:7xx;i.) x^;i.r$>iSK«l (##<b^2 
-1. 0. 6 9 g) *5J:^'3-y xx;i.:7'ne;l'r5> 
(0. 4 1 g) cDt?>^^;u^^;i/Ar s F (2 Om 1 ) ^ 
?Ktc. ^K:^y';>A(0. 8 3 g) *5i:C/3»i;^b:^^ y 

'j7A (0. 90g)^m. 7 0"cr2B#^{iS^-r^o 30 
mtm^7\^^m^. itMx^;i/-catH-r^a ^tsu* 

mm^. 6Nia®^ (2m 1 ) ^jra^. comm^wms. 

aitr®iB{b^iB5(fb^i~i) 0. 68g(7 7 

%) ^f#€>o 

[0050]mp 258 •-'2 60 {^U) 

I R ( KBr. cm-') 3977. 2355. 1518. 

1 2 65. 1 1 40. 1 0 28. 7 54. 7 04 

[0 05 1 ] mmm i o:>i^Witnm<o'n&^m\^>x. « 4o 

[0052] • I - [2- (3, A-lyjiV^Uy 
;l/) x^;U] - A- (2-y*x;bx5^;L') f^-^t^^ 
Ht&lS^ (it^^ 1 - 2 ) 
mp 2 6 8-'2 7 2-C {^^) 

IR ( KBr, cm-') 3430. 2938. 2300. 
1 5 1 9. 1 447. 1 2 64, 1 2 34. 1 0 26 

[0053] • 1- [2 - (3. A-lyj^V^iyy 
;U) x^;l/] -4--^>t?;Vb-'^^i;?>z:t6»ffl (^b^ 
!B5 1 - 3 ) 50 



mp 2 5 0--2 5 3*C i^M) 

I R ( KBr. cm-') 2978. 2360. 1520. 
1 46 7. 1 2 67. 1 2 3 6. 1 1 49. 1 0 27 

[0 0 54] ' 1- [2- (3. 4-t^y h+vy^nx 
x^;l/] - A- (4--7xx;l/:/^;l/) b*-^^i» 
zit&g^^ (^b-^^1 -4) 
mp 2 8 0'C«± (x^y--;l/) 

I R ( KBr, cm-') 2361. 1522, 1469. 
1 445. 1 264. 1 1 6 2. 1 0 2 7. 69 6 

[0055] • 1- [3 - (3, A-Zyj^ V^^yy 3^:^ 
;U) :7*Pb';l/] -4- (2 a:x;i/x^;l/) b'-^^SP 

«b^ 1 - 5 ) 
mp 2 54'c (^^. xa?y-;v) 

I R ( KBr. cm-') 2360, 1518. 1455. 
1 2 3 6. 1 1 3 9. 1 0 2 8. 7 5 4, 7 0 3 
[0056] • 1- [3 - (3, A-i:>^ V^t^V 
;U) :7'nb'JH -A - (3 -:7:cx;i/:/nb*;l/) b'-^-^ 

lyiyrmm iit^m 1 - 6 ) 

mp 2 54'-2 5 7"C {^m. ^^^-)\^) 
I R ( KBr. cm-') 2984. 2394. 1515. 
1 452. 1 2 58. 1 235. 1 1 55. 1 0 29 
[0 0 5 7 ] • 1- [3- (3. 4-t>y h^i^yccx 
;l/) y*abVI/] - A- (4 -y xx;i/:/5^;l/) b'-^^v^ 
>-JftK« iit^ 1 - 7 ) 
mp 2 5 6-25 9-0 (^^. Xi^y^;l/) 
I R ( KBr. cm-') 2377. 1514. 1451, 



(8) !^Pg^7-8 9 94 9 

13 14 
1258, 1234. 1156. 1029. 699 * :^)Vx.^JV) t:^^iy>rMm^ Ut^2 - I) 

[0 05 8] Ilifi«?!l2 [^tl5] 
1- (3. 4-y> h+e^'Oi'Jl-) -4 - (2-7** 



CHgO 




;i/r ^ >SSrta (##^b^i^4- 1. 1. Og). 3. 
h^>'^>e^;i/r 5> ( 1. 2g).KK;^'; 

^i;?y^;l';ti;^AT5 F (3 5m l) ^ci^S^li. CO 
5^ffl*g^3 0-3 8-Cr2. SB^r^^fl^-T'So SlS^S&C 

Sif^. ^3?>^--jUc^ft?-r€). coy ^y-;i'igjgcc?S 

g (5 5%) ^ff€>o 
[0059]mp *^2 80"C (^>») 
IR ( KBr. cm-*) 3447. 2980. 2335. 
1 5 90. 1 5 20. 1 449. 1 2 6 5. 1 245. 
1 1 59. 1 0 22. 949. 9 14. 760. 70 
1, 650 

[0 06 0] mMm2(Dmm(Dyjm^mi>x. &rF<Dit 

[0 0 6 1 ] • 1 - (3. h^ty-<yty)V) - 

4- (3 -:7:c::i;l/:7'PtVl/) fc'-^^i^^— at 
^2-2) 

mp 25 7-26 0"C (^^. x^y-Jl/) 
I R ( KBr. cm-*) 2362. 1523. 1453. 
1276. 1166. 1020. 750. 699 
[0062] • 1- [2 - (2. 5 -t;^^ h^->:7x^ 

;l/) x^;l/] - 4- (3-:7xx;i/:7'Df ;l/) t*->i'7t^ 

>-«^« (^b^2 - 3) 

mp 2 4 0-C i^m, x^y-;^) 
I R ( KBr. cm-*) 2990. 2391. 1501. 
1467. 1227. 1044, 95 9. 699 
[0063] • 1- (3. h^iy^>iy)i^) - 

4- (4 -7:cx;|/:/^;i.) t:^^z:>lyiimmM. (it^ 

mp 2 5 5'C {^m. x^y-;b) 

I R ( KBr. cm-*) 2945. 2338. 1519. 

1445. 1 267. 1 1 64. 1 023. 76 1 

[0 064] • 1- [2- (3, A-VM V^^^y 
;l/) x^;H -4- (5-:7*x;U-^>^;l/) \z^'yV 
ly-mm (^t^JK52-5) 
mp 2 6 0-2 6 8-0 (^ft?. x^y--;^) 

I R ( KBr. cm-*) 2932. 2338. 1521. 



1 453. 1 2 63. 1 1 62. 1 1 44. 700 

10 [0 0 6 5 ] mmm^ ^mnit^m (ommmjoo 

[0 06 6] 



20 



30 



40 



*5!?8ft:'&ft Img 
^ 12 0mg 
«air;]/D— X 3 8mg 
ffiBJISt:Hn4^>':/Db!;WrJknT-x 5mg 
t HD^v'r/Ptrj^feJPD-X-L 5mg 
7.7^T^}>9C^tf^l^^I^ Img 



[0 06 7] 



1 7 Omg 



5mg 

1 7 5mg 

«a-fe;PD— X 6 8mg 
«BStKt Ha:3^i^>^Dtf;HrJVD-X 1 Omg 
\:iYu^-y:fu\i)\rt)Vn-7s-'L 1 Omg 
7.v'r^)>WC^if^l^^Ix 2mg 



[0 06 8] 



2 7 Omg 



[0069] 





5 Ome 




1 5 Omg 




1 4 Ome 


If 


3 4 0ms 








1 0 Omg 




0. 9g 




mm 




]93 



50 



t^ lOOml 

[0 07 0] 

1. :^mmt^m<omm^^m^^^< . anzr^^- 

[0 07 1 ] 1-1. Wm.')iolyVt{^X [ 'H] 

( + ) SKF- 1 0 047^fflC^/c|lil 
Matsuno h(0~$CM. ( European Journal of Pharmacoloq 
y 231j, 451-457 (1993))CCiSIL:.r . l^TCD:&ffiW: <fc 0 0 




15 

[007 2} mm.-nw^) mms><omm.mam h<D^x 

( Proc. Natl. Acad. Sci. USA 80 , 6703-6707(198 

3)) tclgC-C, VAT(D-imf.cj:in'iyti'3fc, 
[007 3] Hartley v V (»fi3 0 0 ~4 0 

og) *>6iis=&iSUiL. isMficDSfssoDh yx-tam 

ia«?g(50mM, pH7. 7. 0. 32M®'>3*I* 

■€-©±?»=& 2 0 ^iBiiBM'C^Lr^en/c-t u 2. h * h >; 

(5 OmM. pH7. 7, WTIalD) tC 10 
[0074} [ 'H] ( + ) -SKF - 1 0 04 7 

^^S-a-Jt [ 'H] ( + ) -SKF- 1 0 0 47 (5 n 
^p°DiC['H] (+) -SKF- 1 0 047 (5nM) 20 

frnm^^mctai,^ <+) - skf-ioo47 (i 
^m^i^-^mt Lfc. c<D^ ^ ic Lxmhtitmi^'^s. 

[0 07 5] -AiC. mn&t [ 'H] (+)-SKF- 

1 0 0 4 7cDifs^a*Mii^b^f!i©??«T-ca'ML. n 

['HI ( + ) -SKF- 1 0 047©»Sefag^fi*i 

5 0 %mm 3 ti i>^mit^<Dmm ( i c , . > 30 

fc. 

c 0 0 7 6 ] (im) « 1 icmm.mm<o-wtLx. -ft 

[0077] 
[«1 ] 





I CnM) 


fl:^i-i 


0. 34 
9. 3 2 
4. 2 8 



40 



«l tC7T^$n-5.J:^K:. :^mmit-^ii [ 'H] ( + ) 
-SKF-10047 CD«Fgfl<Jie^fi*(gigS-CgH«{C 

[0 07 8] 1-2. S^'j5!/> KtL-r [ ^H] 
( + ) -PTZ=Srffl(,»fcJli5 

DeHaven-Hudkins hOSM. (Eur. 3. Phannacol . , 227, 
371-378 (1992) ) (CJiDr. ['H] ( + )-PTZ 50 




#^¥7-8 9 94 9 

16 

[0079] ( i®«p°D©iiai«« ram eons 

5: (Proc. Natl. Acad. Sci. USA, 80, 6703-6707 (198 

3)) K«i;r. wf<D-miVciimT-:,fc, 

[0 08 0] Hartley Jfi*;U*5r h («a:3 0 0-40 

0 e ) ij^hm^mm L , lasfi© a <isa<D h x -iesE 

iSaSiS (5 OmM. pH7. 7. 0. 3 2M©S^3®?: 

^©±«* 2 0 ^^ffl^>C^b-Cff en/c-i u h ?r h 'J 
(5 OmM, pH7. 7.JWTl5lD)CC 

mm L , wsM'l:^-r ^ c i tc j: o mm&^'mc 

[008 1 ] ^ise> [ 'H] (+) -PTZ©!^Sfi«JiS^ 

'H] ( + ) -PTZ (5nM) «r»^ (Iftgi^b^B 

m^t) , 3 7'C-Cl 5 O^^JSJTvS-a-fco Slt>i^7 

u. i(^^a^*86?c<, sfc. mSd°d{c [ 'h] (+) 
-PTZ (5nM) tmam^mctsi,^ (+) -pt 
z (1 0 0 <iM) (om-^^mmu mmit-^im^ 

^^i#Me«)*s^a<!: L/C. c©j;5(cbrf#e>n/ciit 
ife^a<t##Ma«)i^^a<!:©M*#s«jig^a<i: Lfc. 

[0 08 2] ;X{C. mmShtl'H] (+) -PTZ© 
*S^a5:«[il^b-^W©l¥iST-caiJ5£L. ^Sil<b^!B5©jg 
a?:^^SC<!:KJ:tp. 5ttC*»fc [ 'H] (+) -P 

T z ©ittsft^n^^*! 5 0 %mm s n b^igj©?* 

( I C>„) ***fc, 

[008 3] (ite^) «2 icmmi^^<o-mtcx. it 
1 -6K-3i,>r©jism%^-r. iii*«4~i i0!i©¥J^ 

[0084] 
[«2] 





IC^O CnM) 




- 1 


33. 1 




-2 


1 8. 0 




-4 


1 0. 7 




-6 


1 4. 9 



m.2t,C7n$tli>jz^iC. L 'H] (+)-SKF-10 
0 4 7*«ljy*f>KiL-r«IWLfc*i^tl5I«CC. * 

mmt^mti [ ' h ] c + ) - p t z ©!itsa«j!e^a«: 

[008 5] 2 . |gF«iT-fe5^-'l'3 U >a®*iMtl*CCM 



(10) 



!|tra¥7 - 8 9 9 4 9 



17 



18 



(The New England Doumal of Medicine. 315 .1241-12 

45 (1986)) , 7 HwWT-fe9';i'n >SK:>pf-r5^: 

[0086] (mm-Jjm) ^ y Vjmr^^)V::> •J>fi 
{J. Matsuno 6©^S:SIS (Brain Research, 575. 315-319 

(1992) ) icmnfi . jgrtv^ p y-f T '>:^mim 

[0 08 7] Wistar^iitt^ y h «*«2 80-300 10 



1 0 0 i vtct^<om-ctBM: (Mmit^mistm^s o 

»{c*j W S 3 ~ 7 fiaio^i^fii) 3 (C5^ U /c. 
[0 0 8 8} (ifeU) 
[^3] 







a > b n-;l/?& 1 0 0 t L^t^Offi 




1 0 


1 5 4, 3 




2 0 


17 0. 0 




40 


14 6. 2 




80 


16 4. 9 




20 


146. 1 




40 


17 6. 9 



[0 08 9] 3. nu-bzfii-ta:>m^iicnS-S-^^m. 

Nabeshima i^OSM (Eur. 3. Pharmacol.. 114. 197-2 
07 (1985) ) icmcx, iilT©:^^(cj;») w H2:/^»- 

ttAi$S#Sn-Cl».S ['H] DAMGO*fflC>/c (Br. 30 
3. Pharmac. 77 . 461-469 (1982) > . 

[0090] imm-^m !msh<Dmmit Kostemtz 

(Br. 3. Pharmac. 68. 333-342 (1980) ) dC 
[009 1 ] WlstarS^titt^ v V (»mo3 OO g) ifi 
(5 0mM. pH7. 7. WTPIU) tpX^-^i^t^^ 

y\-=&h<):^ -mmmmmicmM'ik, 3 7 -c-cs o 

[0 09 2] ^* [ 'H] DAMGo<mmtfm-^m^ 
ittam&ic, h >; X -m.mmmmifcmm s ate 

[ 'H] DAMGO (InM) 4m (aS^ffc^ttJjP 
A-T) . 2 5-C-C3 O^^P^SIBS-Iifc. SlEi^Tf^. S 

iB^fi***^. lg«!afC [ 'H] DAMGO 



(InM) /uM:M3 + V>©il^!B}*aSJnil/ (*SiJ 

xm/btifdm-^ t ^mm^m-^m t ©n^i^MWife 

[0 09 3] ISSp^pi [ 'H] DAMGO©*S^ 

a4tft®l<l:^©??aETriiJ^U. tg®|{b^!^©?jgS?: 
^^SCitCiO. %iC^1i>fc [ 'H] DAMGO©!^ 

se=jife^**s5 o%«i*ii$n4tsiji<t^©i«s ( I c 

,o) €r*to/£. 

[0094] (ism) siifiiism©-^*^-r •fb^igi 

1-1. ■fk-^i -2teJ;i>''ft^!KJl -3-c»i C>„« 
1 0. 0 0 0nMJil±-C&»). *l%BJ{b^!^« [ 'H] 
D A MG 0©!RFSWilS^irai ^<^:'^iS L C i 

[0 095] ];A}Lommu.m.<Dmmf}^h. :^mm-^^ 

mmmmmcommitLxm^^mmm^^mL, $h 
mwmmmmsimm i l- -cffitiit ©r* s c i 



#g§¥7-8 9 94 9 
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